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1  Introduction 

PNX Metals (PNX) commissioned H&S Consultants Pty Ltd (H&SC) to conduct a Mineral Resource 

Estimate (MRE) for the Glencoe gold deposit, which forms part of the Pine Creek Gold Province in 

the Northern Territory, and is located 120 km South East of Darwin. The approximate location of the 

Glencoe deposit is shown in Figure 1.  

The Glencoe deposit was previously estimated in 2006 by Resource Evaluations Pty Ltd (ResEval) 

when it was owned by Australasia Gold Ltd. Additional drilling was carried out by Australasia Gold 

in 2007.  

This document is intended to be a technical report presenting the recent MRE in accordance with the 

2012 JORC Code & Guidelines.  

 
Figure 1: Map showing approximate location of the Glencoe deposit 

H&SC has agreed to take responsibility for the Mineral Resource Estimate and resource classification. 

Marco Scardigno, a full time employee of PNX, has agreed to take responsibility for all other aspects 

of the resource estimate such as mineral rights, data quality and cut-off grade used for reporting. The 

H&SC work was conducted by Rupert Osborn, a full-time employee of H&SC. Mr Osborn is a 

Member of the Australian Institute of Geoscientists and has sufficient experience relevant to the style 

of mineralisation and type of deposit under consideration to qualify as a Competent Person in terms 

of the JORC reporting code.  

Marco Scardigno is a Member of the Australian Institute of Geoscientists and has sufficient experience 

to qualify as a Competent Person in terms of the JORC reporting code. Marco Scardigno has reviewed 

this report and agrees to the inclusion of the information in the form and context in which it appears. 
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2  Mineral tenement and land tenure st atus 

The Glencoe Project is situated within a single, granted Mineral Lease ML29679, which at the time 

of writing this report (April 2021), is 100% owned by Ark Mines Ltd.  

ML29679 is situated within a single, granted Exploration License EL25748, which is owned 90% by 

PNX Metals and 10% by Kirkland Lake Gold Australia Pty Ltd. 

The Glencoe Project area is situated within the pastoral lease of Ban Ban Station, parcel number 695. 

PNX has existing arrangements with the pastoral lease holders, which governs land access and other 

obligations for each party and will include Glencoe in this arrangement.  

An Indigenous Land Use Agreement (ILUA) surrounds and follows the main access road, Ban Ban 

Springs Rd, situated in the western end of the resource and partially covering the resource. It is 

unclear at this stage what actions if any are needed. 

3  Sampling techniques and data  

3.1 Drilling, sampling and assay techniques 

Between 1985 and 1987 Magnum Resources drilled a total of 310 reverse circulation (RC) holes and 

59 diamond drillholes (DD) holes in the Glencoe deposit and the area surrounding the deposit. This 

drilling was followed up by Australasia Gold Ltd between 2007 and 2008 who drilled 12 RC holes 

and 8 DD holes. Some of the holes are outside the area covered by the resource estimate. The current 

resource estimate for Glencoe is based on 308 RC drill holes totalling 12,219.6 m and 59 DD holes 

totalling 3,707.1 m. The area is also covered by shallow Rotary Air Blast (RAB) drilling, grade control 

drilling, auger and costean sampling although these data were not used for the resource estimate. 

For the 1985 and 1987 Magnum Resources drilling the RC holes were sampled at 1 m intervals, and 

cuttings riffle split to a manageable 2 - 4 kg sample for standard sample prep of drying, crushing and 

pulverising for subsequent analysis by fire assay. This RC drilling was conducted using a cross-over 

sub-assembly rather than a face sampling hammer. Diamond drilling was carried out using HQ core 

size and triple tube core barrels to maximize recovery. Diamond core was sampled on the basis of 

logging after diamond-sawing of the core. One half of the core was submitted for assay, the other 

retained in core boxes at site. Sample intervals varied widely ranging from 10 cm to 6.9 m, based on 

logged lithological boundaries, with split half core samples submitted for standard sample 

preparation and analysis by fire assay by AAL Pine Creek using a 50 g charge.  

For the 2007 to 2008 Australasia Gold drilling the RC holes, and RC precollars were sampled at 1m 

intervals. Diamond drilling was carried out using HQ/HQ3 core sizes. It is assumed that the core was 

sawn in half for assaying although this has not been confirmed. RC and core samples were dispatched 

to ALS Chemex, Adelaide, for sample preparation and then forwarded to their Perth facility for 

analysis. Samples were dried with the entire sample pulverized followed by multiple element 

analysis (ME-ICP43), and gold analysis either by Aqua Regia extraction (Au-OG43) or Fire Assay 

extraction (Au-AA25) using a 30 g charge. The aliquot size for Aqua Regia analyses is not known. 

Gold analysis by fire assaying is considered to be a total assaying technique and the Aqua Regia assay 

technique is considered to be partial.  

It is not known what quality control procedures were adopted for all sub-sampling stages to 

maximise representivity of the samples, beyond the processes described above.  
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It is not known what measures were taken to ensure that the sampling is representative of the in situ 

material collected. No field duplicate or second-half sampling appears to have been conducted for 

any of the drilling campaigns. A total of five twin hole pairs exist, with four of these pairs representing 

an RC hole twinned with a diamond core hole.  

Preliminary historic metallurgical studies indicate the presence of coarse gold, which can cause 

problems with the representivity and repeatability of assaying. It is assumed that the sample size is 

appropriate for the grain size of the material being sampled but this has not been verified through 

test work.  

Sample security measures for the drilling programs are not known. 

No audits or reviews of sampling techniques and data have been carried out. 

3.1.1 Drill sample recovery 

For the Magnum Resources drilling the sample recovery was noted in geological logs for the 310 RC 

holes as ‘Poor Recovery’ wherever encountered (also sample quality was also noted in various terms 

such as ‘Wet sample’ and ‘Contaminated’). Initial RC holes were largely confined to the interval above 

the water table (about 30 m) due to the difficulty in obtaining reliable sample below this interval. 

Improvement in technology later permitted reliable sampling to down-hole depths in excess of 100 m. 

The Magnum Resources diamond core recoveries are believed to be moderate to poor in the oxidized 

zone (above about 30 m), but were nominally 100% below this. Highest core losses were generally 

recorded in areas of mineralisation which are characterized by fracturing. Where necessary, the use of 

adjacent RC and diamond holes was employed to minimize this problem. 

The logged data containing the sample recovery information has been briefly examined by PNX and 

‘poor recovery’ samples were found to form an insignificant (<2%) part of the dataset. Poor Recovery 

samples were found to generally overstate grades. No other relationship between grade and recovery, 

nor bias due to preferential material loss/gain has yet been identified. 

Sample recoveries for the Australasia Gold drilling does not appear to be included in the compiled 

geology logs. This will need to be further checked. 

It is unknown whether any other measures were taken to maximise sample recovery and ensure 

representative nature of the samples. 

3.1.2 Logging 

Drill logs capturing lithological data are available for all drilling and are at a suitable level of detail 

to support Mineral Resource Estimation, mining studies and metallurgical studies. The lithological 

logging includes qualitative attributes such as rock type, weathering, alteration and vein types as well 

as semi-qualitative attributes such as percentage of vein material.  

Core photographs for the Magnum Resources drilling do not exist or are unable to be located. All 

Australasia Gold diamond core was reportedly photographed although H&SC has not viewed these.  

All drilled lengths have been geologically logged, except hole GCRC092, and in sporadic cases where 

no sample was returned. For the drilling used in the resource estimate geological logs covering 

15,846.34 m (99.5%) exist from 366 drill holes. 

3.1.3 Quality assurance & quality control 

It would appear that no independent QAQC samples were submitted for analysis by either Magnum 

Resources or Australasia Gold.  
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Figure 8: Histogram of mineralised zone block and composite grades 

 
Figure 9: Boxplot of block and composite grades by Domain 

 
Figure 10: Easting swath plot showing composite and estimated gold grades 



PNX Metals – Glencoe 26 April 2021 
 

 
18  

 

7.8 Reconciliation 

Information regarding historical mine production has been taken from the 2006 ResEval report.  

Limited mining as part of a bulk sampling program has been completed at Glencoe. This was 

completed in 2 phases, firstly by Magnum Gold between 1989 and 1990 when 4 pits were mined to a 

depth of 10m. This mined material was trucked to the Mount Bonnie mill for processing. The second 

phase of mining was by Territory Gold in a joint venture with Magnum Gold in 1994 when the West 

Pit was deepened to a depth of 15-17m. The ore mined in the second phase has not been processed 

and is currently stockpiled on site at Glencoe. 

Full information regarding the bulk sampling program was not available to H&SC. The current 

topographic wireframe indicates that over 240 Kt of material was excavated. Mill records shown in 

Table 6 are stated to be incomplete and appear to lack information from deeper levels. The procedure 

for estimating the grade and tonnage of the stockpile material has not been assessed by H&SC. H&SC 

is also not aware of the cut-off grade used to differentiate ore and waste for the bulk sampling nor 

the SMU size used or the grade control sample spacing. The maximum reportable cut-off grade from 

the H&SC recoverable MIK estimate is 1.05 g/t and the in-pit estimates at this grade are shown in 

Table 6 for comparison. The H&SC estimate at a 1.05 g/t cut-off predicts about 38% more tonnes, 20% 

lower grade for about 10% more ounces. If the H&SC model was reported at a higher cut-off grade 

the estimated grade would be higher and the estimated tonnage and contained metal would be lower. 

The current estimate is considered to take appropriate account of the bulk sampling study. 

Table 6: Comparison of mined material with estimated 

 Tonnes 

(Kt) 

Au 

(g/t) 

Au 

(Koz) 

1989-1990 (mill reconciled) 49.0 2.4 3.8 

1994 (stockpiled) 9.8 1.9 0.6 

Total 58.7 2.3 4.4 

H&SC In Pit (1.05 g/t cut-off) 81.3 1.9 4.8 

7.9 Comparison to previous estimates 

The Glencoe deposit was estimated by ResEval in April 2006 using Ordinary Kriging on domains 

created using a gold grade threshold of 0.5 g/t. This estimate was conducted before the Australasia 

Gold drilling. Figure 11 shows the grade-tonnage curves for the 2006 ResEval and 2021 H&SC 

resource estimates. The tonnages are displayed as solid lines and the grades are displayed as dashed 

lines. The ResEval estimate predicts significantly less tonnes but at a higher grade then the 

recoverable MIK estimate. H&SC considers that it is likely that the 2006 estimate was conditionally 

biased due to the use of relatively high-grade domain boundaries. 
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Figure 11: Grade-tonnage curves comparing H&SC estimate and previous ResEval 2006 estimate 
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JORC Code, 2012 Edition – Table 1  

Section 1 Sampling Techniques and Data 

 

Criteria JORC Code explanation Commentary 

Sampling 
techniques 

• Nature and quality of sampling (eg cut channels, random chips, or 
specific specialised industry standard measurement tools appropriate 
to the minerals under investigation, such as down hole gamma 
sondes, or handheld XRF instruments, etc). These examples should 
not be taken as limiting the broad meaning of sampling. 

• Include reference to measures taken to ensure sample representivity 
and the appropriate calibration of any measurement tools or systems 
used. 

• Aspects of the determination of mineralisation that are Material to the 
Public Report. 

• In cases where ‘industry standard’ work has been done this would be 
relatively simple (eg ‘reverse circulation drilling was used to obtain 1 
m samples from which 3 kg was pulverised to produce a 30 g charge 
for fire assay’). In other cases more explanation may be required, 
such as where there is coarse gold that has inherent sampling 
problems. Unusual commodities or mineralisation types (eg 
submarine nodules) may warrant disclosure of detailed information. 

• Samples used to inform the Mineral Resource Estimate (MRE) were 
obtained through reverse circulation (RC) and diamond drilling 
methods collected by campaigns from 1985 to 1987 by Magnum 
Gold NL/Magnum Resources Ltd (“Resource dataset”), and 2007 to 
2008 by Australasia Gold Ltd (“Australasia Gold dataset”). 

• Resource dataset 1985-1987: RC percussion holes were sampled at 1 
m intervals, and cuttings riffle split to 2 - 4 kg sample for fire assay. 
Diamond drilling was carried out using HQ core size and triple tube 
core barrels to maximize recovery. Sample intervals were of varying 
length, 10cm to over 3 m, based on logged lithological boundaries, 
with split half core samples submitted for fire assay by AAL Pine 
Creek. 50g charges were used in Fire Assays. 

• ‘Australasia Gold’ dataset 2007-2008: RC holes, and RC precollars 
were sampled at 1m intervals. Diamond drilling was carried out using 
HQ/HQ3 core sizes. RC/precollar and core samples were dispatched 
to ALS Chemex, Adelaide for preparation and then to their Perth 
facility for analysis. Samples were dried, pulverized (Method PREP-
21) and analysed for multiple element (ME-ICP43), and gold either by 
Aqua Regia extraction (Au-OG43, 25g aliquot?), or Fire Assay 
extraction (Au-AA25, 30g charge).   

 

Drilling 
techniques 

• Drill type (eg core, reverse circulation, open-hole hammer, rotary air 
blast, auger, Bangka, sonic, etc) and details (eg core diameter, triple 
or standard tube, depth of diamond tails, face-sampling bit or other 
type, whether core is oriented and if so, by what method, etc). 

• Total of 322 RC holes and 67 Diamond Drill core holes have been 

drilled.  

Magnum Resources Ltd/Magnum Gold NL  

   1985-1987 – RC (310) and Diamond (59) 

 Australasia Gold Ltd 

   2007-2008 – RC (12) and Diamond (8) 
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Criteria JORC Code explanation Commentary 

Drill sample 
recovery 

• Method of recording and assessing core and chip sample recoveries 
and results assessed. 

• Measures taken to maximise sample recovery and ensure 
representative nature of the samples. 

• Whether a relationship exists between sample recovery and grade 
and whether sample bias may have occurred due to preferential 
loss/gain of fine/coarse material. 

• Resource dataset 1985-1987: Where poor sample recovery was 
encountered it was noted in geological logs (also sample quality was 
also noted in various terms such as ‘Wet sample’ and 
‘Contaminated’). Initial RC holes were largely confined to the 
interval above the water table (about 30 m) due to the difficulty in 
obtaining reliable sample below this interval. Improvement in 
technology later permitted reliable sampling to down-hole lengths 
in excess of 100 m. 
Diamond core recoveries were generally 100% at depths below the 
oxidation zone. Highest core losses were generally recorded in areas 
of mineralisation which are characterized by fracturing. Where 
necessary, the use of adjacent RC and diamond holes was employed 
to minimize this problem.  
The log data containing the sample recovery information has been 
examined by PNX and ‘poor recovery’ samples were found to form 
an insignificant (<2%) part of the dataset. Poor Recovery samples 
were found to generally overstate grades. No other relationship 
between grade and recovery, nor bias due to preferential material 
loss/gain has yet been identified.  

• Australasia Gold dataset 2007-2008: Sample recovery does not 
appear to be included in the compiled geology logs. This will need 
to be further checked.  

• It is unknown whether any other measures were taken to maximise 
sample recovery and ensure representative nature of the samples.  

Logging • Whether core and chip samples have been geologically and 
geotechnically logged to a level of detail to support appropriate 
Mineral Resource estimation, mining studies and metallurgical 
studies. 

• Whether logging is qualitative or quantitative in nature. Core (or 
costean, channel, etc) photography. 

• The total length and percentage of the relevant intersections logged. 

• Drill logs capturing lithological data are available for all drilling and 
are at a suitable level of detail to support Mineral Resource 
Estimation, mining studies and metallurgical studies.  

• Resource 1985-1987: drilling logs are available in formats including 
PDFs, ASCII text files, and an Access database (‘magnum.mdb’). Core 
photographs are not available/unable to be located.  

• Australasia Gold 2007-2008: drilling logs are available as PDFs 
(scanned handwritten logs) and an Excel database. Core photographs 
exist.  
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Criteria JORC Code explanation Commentary 

• All drilled lengths have been geologically logged. 

Sub-sampling 
techniques 
and sample 
preparation 

• If core, whether cut or sawn and whether quarter, half or all core 
taken. 

• If non-core, whether riffled, tube sampled, rotary split, etc and 
whether sampled wet or dry. 

• For all sample types, the nature, quality and appropriateness of the 
sample preparation technique. 

• Quality control procedures adopted for all sub-sampling stages to 
maximise representivity of samples. 

• Measures taken to ensure that the sampling is representative of the in 
situ material collected, including for instance results for field 
duplicate/second-half sampling. 

• Whether sample sizes are appropriate to the grain size of the material 
being sampled. 

• Resource 1985-1987 dataset: All gold assays utilized fire assay 
techniques and in addition to routine laboratory repeats, a range of 
check assays were determined. RC drill holes and the open-hole pre-
collar intervals of diamond holes were logged and samples taken at 
1m downhole intervals by riffle-splitting the entire sample. Diamond 
core was sampled on the basis of logging after cutting the core. One 
half of the core was submitted for assay, the other half retained in 
core boxes at site. 

• Australasia Gold dataset 2007-2008: (details stated already in 
‘Sampling Techniques’, otherwise unknown). 

• Sample size for the grain size of the material being sampled is 
appropriate. 
 

Quality of 
assay data 
and 
laboratory 
tests 

• The nature, quality and appropriateness of the assaying and 
laboratory procedures used and whether the technique is considered 
partial or total. 

• For geophysical tools, spectrometers, handheld XRF instruments, etc, 
the parameters used in determining the analysis including instrument 
make and model, reading times, calibrations factors applied and their 
derivation, etc. 

• Nature of quality control procedures adopted (eg standards, blanks, 
duplicates, external laboratory checks) and whether acceptable levels 
of accuracy (ie lack of bias) and precision have been established. 

• Resource dataset 1986-1987: Repeat assays were routinely 
performed. QAQC samples were not systematically submitted 
through this drilling program.  

• Australasia Gold dataset 2007-2008: Lab duplicates were made on 
every 20th sample. There was good correlation in lab duplicate 
grades, negligible contamination in blanks, and standards were 
mostly within upper and lower target limits.  

• Results of the internal laboratory (non-independent) standards and 
blanks from the Australasia Gold assaying were assessed by PNX. 
Standards were mostly within target limits and the blanks displayed 
only negligible contamination. 

• Field Duplicates do not appear to have been obtained for any 
drilling, therefore grade variability at this level is unknown.  

• The assaying techniques are considered to be appropriate for the 
basis of the Mineral Resource estimate. Lack of sufficient QAQC 
information is one of the reasons that the reported resource is 
classified entirely as Inferred. Gold analysis by Fire Assay is 
considered to be a total analysis. Gold analysis by Aqua Regia is 
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Criteria JORC Code explanation Commentary 

considered to be a partial. Comparison of Fire Assay and Aqua Regia 
assaying does not appear to have been carried out. 

Verification of 
sampling and 
assaying 

• The verification of significant intersections by either independent or 
alternative company personnel. 

• The use of twinned holes. 

• Documentation of primary data, data entry procedures, data 
verification, data storage (physical and electronic) protocols. 

• Discuss any adjustment to assay data. 

• No verification of significant intersections by either independent or 
alternative company personnel is known. 

• At least 5 holes could be classified as twinned holes.  

• No known documentation of primary data, data entry procedures, 
data verification, data storage (physical and electronic) protocols. 

• No adjustments to assay data were made except that the results 
from two drill holes were omitted from the dataset used to estimate 
the resource.  

• Data from GCRC285 was omitted as the collar location was 
exactly the same as GCRC284, resulting in co-located samples. 
Both these holes are 20 m long vertical RC holes that were 
drilled as part of a line of holes spaced 2.5 m apart.  

• Data from GLD008 was excluded at the request of PNX. 
GLD008 is a 330 m long diamond hole that was drilled below 
the mineralisation in Zone 4. Mineralisation was intercepted at 
a vertical depth of around 170 m below surface and it was 
uncertain how this mineralisation relates to the overlying 
mineralisation. The effect of this exclusion on the MRE is 
minimal due to the fact that the reported MRE is limited to a 
maximum depth of 120 m below surface. 

Location of 
data points 

• Accuracy and quality of surveys used to locate drill holes (collar and 
down-hole surveys), trenches, mine workings and other locations 
used in Mineral Resource estimation. 

• Specification of the grid system used. 

• Quality and adequacy of topographic control. 

• Hole collar data was originally located by tape and compass. These 
locations were later verified by Crocodile Gold as being accurately 
measured. 

• A large majority of holes (‘GCRC’ series RC) do not have downhole 
surveys – planned dips and azimuths have been assumed. Downhole 
surveys were conducted (devices not yet confirmed) for most of the 
‘Resource’ 1985-1987 Diamond holes, and all of the ‘Australasia 
Gold’ 2007-2008 Diamond and RC holes.  

• All data locations employ the Glencoe Local Grid system, in which 
Grid North is approximately 34 degrees East of True North. It was 
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Criteria JORC Code explanation Commentary 

originally surveyed by Geo-Spectrum in 1987 and re-established by 
Ausurv Pty Ltd for Australasia Gold in 2007. Transformation 
parameters to convert between GDA94 and Local Grid datum are: 

 
GDA94 to Local (origin point 1001) 
Rotation: 34 28’ 37” 
Scale: 0.999494259 
Shift East: -768425.534 
Shift North: -8510174.325 
 
Local to GDA94 (origin point 1001) 
Rotation: -34 28’ 37” 
Scale: 1.000505997 
Shift East: 768425.534 
Shift North: 8510174.325 
 

• The topographic surface (‘GL_topo’) was created by PNX by 
downloading the topographic map sheets from NT Atlas 
(ntlis.nt.gov.au) at 1:2500 scale and then digitizing the elevation 
levels based on the levels shown on the maps. Accuracy is stated on 
the original topographic map sheets as being via digital 
photogrammetric methods without field verification, with 90% of 
elevations correct to within ½ the contour interval (contour interval 
=1m). 

• Detailed hydrographic surveys of the mined pits (they are filled with 
water, at present) have not yet been performed – the depths of the 
pits in this topographic surface have been based on depths of the 
blast holes. 

Data spacing 
and 
distribution 

• Data spacing for reporting of Exploration Results. 

• Whether the data spacing and distribution is sufficient to establish the 
degree of geological and grade continuity appropriate for the Mineral 
Resource and Ore Reserve estimation procedure(s) and 
classifications applied. 

• Whether sample compositing has been applied. 

• Mostly regular drill spacing at 20-25m (N-S) x 10-15m, and up to 50m 
between some sections. Also, two lines of RC drilling at 2.5m centres, 
11 holes on each line, for more detailed understanding of gold 
nature and distribution. Regular grid drilling was not practical due to 
complex and irregular distribution of mineralisation, and hole and 
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Criteria JORC Code explanation Commentary 

line spacings were varied according to specific circumstances.  

• The data spacing and distribution is sufficient to establish the degree 
of geological and grade continuity appropriate for the Mineral 
Resource and Ore Reserve estimation procedures and classifications 
applied.  

• Downhole samples were composited to 2m for use in this MRE and 
block model.      

Orientation of 
data in 
relation to 
geological 
structure 

• Whether the orientation of sampling achieves unbiased sampling of 
possible structures and the extent to which this is known, considering 
the deposit type. 

• If the relationship between the drilling orientation and the orientation 
of key mineralised structures is considered to have introduced a 
sampling bias, this should be assessed and reported if material. 

• Several holes are considered to be oriented along dip of 
mineralisation.  

• Not yet assessed.  

Sample 
security 

• The measures taken to ensure sample security. • Sample security measures for historic drill programs are not known.  

Audits or 
reviews 

• The results of any audits or reviews of sampling techniques and data. • No audits or reviews of sampling techniques and data have been 
carried out.  

Section 2 Reporting of Exploration Results 

 

Criteria JORC Code explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

• Type, reference name/number, location and ownership including 
agreements or material issues with third parties such as joint 
ventures, partnerships, overriding royalties, native title interests, 
historical sites, wilderness or national park and environmental 
settings. 

• The security of the tenure held at the time of reporting along with any 
known impediments to obtaining a licence to operate in the area. 

• The Glencoe Project is situated within a single, granted Mineral 
Lease ML29679 within a single, granted Exploration License EL25748 
(90% PNX Metals/ 10% Kirkland Lake Gold Australia Pty Ltd).  Under 
the Sale and Purchase Agreement (SPA) (executed 27 April 2021) 
with private company, Ausgold Trading Pty Ltd, PNX has acquired 
Glencoe for a total consideration of $1.875 million; of which $1.175 
million has been paid to date with the balance due by 31 December 
2021 (refer to Key Terms in ASX announcement 10 December 2020 
for further information). The Company has also received 
unconditional approval from the Foreign Investment Review Board 
for the acquisition. 
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Criteria JORC Code explanation Commentary 

The Glencoe Project area is situated within the pastoral lease of Ban 
Ban Station, parcel number 695. PNX has existing arrangements with 
the pastoral lease holders, which governs land access and other 
obligations for each party and will include Glencoe in this 
arrangement.  
An Indigenous Land Use Agreement (ILUA) surrounds and follows the 
main access road, Ban Ban Springs Rd, situated in the western end of 
the resource and partially covering the resource. It is unclear at this 
stage what actions if any are needed.   

Exploration 
done by other 
parties 

• Acknowledgment and appraisal of exploration by other parties. • Exploration and related activities at the Glencoe Project can be 

broadly categorized into the phases listed below. This MRE uses 

drilling data from the 1985-1987 and 2007-2008 drilling programs 

only.  

 
   Magnum Resources Ltd/Magnum Gold NL  

   1985-1987 – Discovery, Drilling Programs (Auger, RAB, RC, DD) 
   1988 – Metallurgical Testwork 
   1989-1990 – 1st Trial Mining  
   1995 – 2nd Trial Mining (aborted early – material stockpiled) 
 

   Australasia Gold 
        2006 – Optimisation and Scoping Study 
        2007 – Survey of the Glencoe Local Grid, IP/Resistivity Survey  

   2007-2008 – Drilling Programs (RC, DD) 
   2011 – Heliborne VTEM Survey 
 

   Newmarket Gold NT 
        2012 – Processing Stockpiled Material  
        2016 – Environmental and Metallurgical Testwork 

Geology Deposit type, geological setting and style of mineralisation. • Glencoe mineralisation is hosted by greywackes, sandstones, 

siltstones and mudstones of the Palaeoproterozoic Mount Bonnie 

Formation, and contained within complex quartz veining and shearing 
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Criteria JORC Code explanation Commentary 

spatially associated with the axial regions of shallow plunging 

anticlines.  

Notable features: 

1) The majority of the quartz vein mineralization occurs within sub 
vertical to steeply dipping fracture and shear zones, with previous 
workers also noting a possible association with more ductile 
carbonaceous mudstone in these zones. Veins range in width from 
millimetre scale up to several metres. 

2) A second style of quartz veining is interpreted as having a 
conformable or ‘saddle reef’ geometry, and occurs as stratabound 
bodies extending outwards from the discordant fracture-filled zones. 
This style is also described as favouring carbonaceous mudstone 
horizons, as well carrying higher gold values. 

3) Late-stage chlorite alteration, shearing and brecciation 
overprinting earlier veining is also a feature, including country rock 
breccias with a chlorite matrix. It is noted by previous work that this 
alteration also appears to enhance gold values in both veins and 
breccias 

Important features of the chemical environment of gold occurrence 
include: 

1) A strong association of gold with sulphides, dominantly pyrite and 
arsenopyrite. 

2) The occurrence of other metals in only trace amounts, most 
notably Cu and Bi.  

3) There is a close association between chlorite alteration and 
sulphide/gold/quartz vein development.  

4) Oxidation of sulphides has occurred in the weathered zone, and 
been replaced by iron oxide phases such as goethite and limonite 
occurring as fracture coatings and box works. This is inferred to have 
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Criteria JORC Code explanation Commentary 

resulted in some gold re-distribution during an overprinting 
supergene event.  

Drill hole 
Information 

• A summary of all information material to the understanding of the 
exploration results including a tabulation of the following information 
for all Material drill holes: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level – elevation above sea level in 

metres) of the drill hole collar 
o dip and azimuth of the hole 
o down hole length and interception depth 
o hole length. 

• If the exclusion of this information is justified on the basis that the 
information is not Material and this exclusion does not detract from 
the understanding of the report, the Competent Person should clearly 
explain why this is the case. 

• Exploration results are not being reported.  

Data 
aggregation 
methods 

• In reporting Exploration Results, weighting averaging techniques, 
maximum and/or minimum grade truncations (eg cutting of high 
grades) and cut-off grades are usually Material and should be stated. 

• Where aggregate intercepts incorporate short lengths of high grade 
results and longer lengths of low grade results, the procedure used 
for such aggregation should be stated and some typical examples of 
such aggregations should be shown in detail. 

• The assumptions used for any reporting of metal equivalent values 
should be clearly stated. 

• Exploration results are not being reported. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

• These relationships are particularly important in the reporting of 
Exploration Results. 

• If the geometry of the mineralisation with respect to the drill hole 
angle is known, its nature should be reported. 

• If it is not known and only the down hole lengths are reported, there 
should be a clear statement to this effect (eg ‘down hole length, true 
width not known’). 

• Exploration results are not being reported. 

Diagrams • Appropriate maps and sections (with scales) and tabulations of 
intercepts should be included for any significant discovery being 
reported These should include, but not be limited to a plan view of 
drill hole collar locations and appropriate sectional views. 

• Relevant maps and diagrams are included in the body of the report. 

Balanced 
reporting 

• Where comprehensive reporting of all Exploration Results is not 
practicable, representative reporting of both low and high grades 
and/or widths should be practiced to avoid misleading reporting of 

• Exploration results are not being reported. 
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Criteria JORC Code explanation Commentary 

Exploration Results. 

Other 
substantive 
exploration 
data 

• Other exploration data, if meaningful and material, should be reported 
including (but not limited to): geological observations; geophysical 
survey results; geochemical survey results; bulk samples – size and 
method of treatment; metallurgical test results; bulk density, 
groundwater, geotechnical and rock characteristics; potential 
deleterious or contaminating substances. 

• Grade control/Blast Hole data from the four trial pits - not used due 
to uncertainty regarding hole position accuracy.  

• Costeans, Auger holes, and shallow RAB holes, conducted by 
Magnum Resources from 1985-1986.     

• Metallurgical test results: a) Amdel Ltd testwork for Australasia Gold, 
2010, includes comminution, flotation, gravity separation and 
leaching tests, and b) ALS Metallurgy testwork for Ark Mining, 2012, 
includes gravity separation/cyanidation time leach testwork. 

• Geological observations in the form of downhole lithology logs, 
various cross sections, a petrography report, and surface 
geochemical sampling.   

• Information on geotechnical and rock characteristics, geophysical 
surveys, or potential deleterious or contaminating substances. The 
trial mining/bulk sample size and method of treatment are either 
unavailable or not yet thoroughly searched.   

Further work • The nature and scale of planned further work (eg tests for lateral 
extensions or depth extensions or large-scale step-out drilling). 

• Diagrams clearly highlighting the areas of possible extensions, 
including the main geological interpretations and future drilling areas, 
provided this information is not commercially sensitive. 

• Further work will focus on testing extensions along-strike and down-
dip, exploring for entirely new anomalies in vicinity of the known 
orebodies, and to confirm grade and geological continuity implied by 
the current block model.   

• Diagrams have been included in the body of this report.  

Section 3 Estimation and Reporting of Mineral Resources 

(Criteria listed in section 1, and where relevant in section 2, also apply to this section.) 

Criteria JORC Code explanation Commentary 

Database 
integrity 

• Measures taken to ensure that data has not been corrupted by, for 
example, transcription or keying errors, between its initial collection 
and its use for Mineral Resource estimation purposes. 

• Data validation procedures used. 

• It is not known what measures were taken to ensure that the data 
has not been corrupted between its initial collection and its use for 
Mineral Resource estimation purposes.  

• The drill hole database was provided to H&SC in the form of four 
comma delimited files. H&SC did not modify these tables and any 
adjustments, such as compositing, were carried out 
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Criteria JORC Code explanation Commentary 

programmatically so a transcript of any changes was recorded and 
checked. 

• Basic drill hole database validation completed by H&SC include: 

• Intervals sampled for gold were assessed and checked for 
duplicate entries, sample overlaps, intervals beyond end of 
hole depths and unusual assay values 

• Downhole geological logging was also checked for interval 
overlaps, intervals beyond end of hole depths and inconsistent 
data. 

• The downhole survey data provided were checked for 
unrealistic deviations. 

• Assessment of the data indicates that it is suitable to form the basis 
of the Inferred MRE presented here. 

Site visits • Comment on any site visits undertaken by the Competent Person and 
the outcome of those visits. 

• If no site visits have been undertaken indicate why this is the case. 

• Marco Scardigno who acts as Resource Geologist for PNX Metals and 
takes responsibility for the data underpinning the Mineral Resource 
Estimate has not visited the Glencoe deposit due to wet conditions 
in the area during early 2021.  

• No site visit has been conducted by H&SC due to time and budget 
constraints and restrictions due to the Covid-19 pandemic. 

Geological 
interpretation 

• Confidence in (or conversely, the uncertainty of ) the geological 
interpretation of the mineral deposit. 

• Nature of the data used and of any assumptions made. 

• The effect, if any, of alternative interpretations on Mineral Resource 
estimation. 

• The use of geology in guiding and controlling Mineral Resource 
estimation. 

• The factors affecting continuity both of grade and geology. 

• A geological model of the Glencoe deposit has not been produced.  

• The gold mineralisation at Glencoe is generally found associated with 
structurally controlled quartz veining within sub vertical to steeply 
dipping fracture and shear zones. Veins range in width from 
millimetre scale up to several metres.  

• H&SC produced a total of 7 steeply dipping wireframe solids that 
represent volumes of gold mineralisation elevated above 
background grades. This resulted in a nominal 0.08 g/t grade 
threshold boundary. These zones form coherent, sub-parallel, 
nominally tabular bodies and are well supported by drilling.  

• Drill hole data indicates that near surface mineralisation (to a depth 
of around eight metres) appears to spread out, covering a larger area 
than the steeply dipping zones. A flat-lying shallow wireframe 
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Criteria JORC Code explanation Commentary 

surface was created In order to define these areas. 

• Samples outside the mineralized domains were not included in the 
estimate.   

• PNX created wireframe surfaces representing the (Base of Complete 
Oxidation (BOCO) and the Top of Fresh Rock (TOFR). These surfaces 
are based on drill hole logging although they do not always match 
the weathering data because a certain degree of smoothing was 
applied in order to create a continuous surface, in particular where 
overlapping or close-spaced holes had very different values (possibly 
due to different geologist interpretations).   

• The recoverable MIK gold estimates were based on indicators from 
14 bins at varying thresholds. The thresholds and bin statistics were 
defined individually for each domain. Variogram models were 
produced for each of the domains that contained sufficient data and 
the search ellipse was orientated to parallel the domain 
mineralisation. The continuity of the shallow mineralisation, above 
the flat-lying wireframe surface was interpreted to be horizontal, 
and so the search ellipses were rotated to reflect this.  

• Small local variations in the interpretation of the continuity of 
individual domains are possible but are unlikely to significantly 
impact the global MRE as the interpretation of the domains is well 
supported by drill hole data and the domain boundary was set at a 
relatively low grade.  

• No faults were modelled. 

Dimensions • The extent and variability of the Mineral Resource expressed as 
length (along strike or otherwise), plan width, and depth below 
surface to the upper and lower limits of the Mineral Resource. 

• Diagrams of the reported resource are shown in the report for 
clarification. The Mineral Resources at Glencoe at a cut-off of 0.7 g/t 
gold exist in about seven discrete volumes with a strike length of 
around 1.5 km grid east-west and a plan width of 320 m. The upper 
limit of the mineralisation occurs at surface and the reported 
resources are limited to a maximum depth of 120 m below surface. 
The resources are composed of several steeply dipping tabular 
bodies between 10 and 70 m thick. 
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Criteria JORC Code explanation Commentary 

Estimation 
and modelling 
techniques 

• The nature and appropriateness of the estimation technique(s) 
applied and key assumptions, including treatment of extreme grade 
values, domaining, interpolation parameters and maximum distance 
of extrapolation from data points. If a computer assisted estimation 
method was chosen include a description of computer software and 
parameters used. 

• The availability of check estimates, previous estimates and/or mine 
production records and whether the Mineral Resource estimate takes 
appropriate account of such data. 

• The assumptions made regarding recovery of by-products. 

• Estimation of deleterious elements or other non-grade variables of 
economic significance (eg sulphur for acid mine drainage 
characterisation). 

• In the case of block model interpolation, the block size in relation to 
the average sample spacing and the search employed. 

• Any assumptions behind modelling of selective mining units. 

• Any assumptions about correlation between variables. 

• Description of how the geological interpretation was used to control 
the resource estimates. 

• Discussion of basis for using or not using grade cutting or capping. 

• The process of validation, the checking process used, the comparison 
of model data to drill hole data, and use of reconciliation data if 
available. 

• The gold concentration was estimated by recoverable Multiple 
Indicator Kriging (MIK) using the GS3 geostatistical software. H&SC 
considers MIK to be an appropriate estimation technique for the 
type of gold mineralisation as the grade populations are skewed and 
sometimes mineralised and unmineralised material are intermingled.  

• Only gold was estimated so no assumptions between variables were 
made. It is assumed that there will be no by-products. Deleterious 
elements such as sulphur or arsenic have not been estimated. The 
presence of arsenopyrite recorded in drill hole logs indicate that 
arsenic mineralisation is present. 

• Estimates of gold grades were limited to the volumes represented by 
the seven steeply dipping mineralisation wireframes and the volume 
above the shallow horizontal wireframe representing surficial 
mineralisation. Variography was carried out on composited data 
from within these domains where sufficient samples were present. 
The search ellipses and variogram models were aligned parallel to 
the interpreted mineralisation orientation for each zone. 

• Surfaces representing the base of completely weathered, and top of 
fresh rock were created using data from drill hole logs. The portions 
of the block model in the completely weathered portion of the 
deposit were assigned a density of 2.40 t/m3. The partially 
weathered zone was assigned a density of 2.50 t/m3 and the fresh 
zone was assigned a density of 2.70 t/m3.  

• A total of 12,672 one metre composites were used to estimate the 
gold mineralisation.  

• The highest composite gold grade is 54.5 g/t and the highest CV for 
the mineralized zones of the gold composites is 4.7. No top-cutting 
was performed as it was considered unnecessary due to the use of 
Recoverable MIK for estimation. Each of the fourteen grade bins was 
assigned the mean of the bin for each mineralised domain. 

• Drill holes at Glencoe are positioned on a grid with a nominal spacing 
of 20x10 m. Composite length is 1 m. Block dimensions for the 
Recoverable MIK are 20x10x10 m (E, N, RL respectively). The plan 
dimensions were chosen as they are nominal drill hole spacing 
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Criteria JORC Code explanation Commentary 

(preferable for MIK estimation). The vertical dimension was chosen 
as a compromise between downhole data spacing, the orientation of 
the steeply dipping mineralisation with respect to the drilling and the 
planned bench height. Discretisation was set to 5x5x5 (E, N, RL 
respectively). 

• For the recoverable MIK gold estimate four search passes were 
employed with progressively larger radii or decreasing search 
criteria. The radii of the first pass was 25x25x10 m (along strike, 
down dip and across dip respectively) and increased to 50x50x10 for 
the second pass. The search radii for passes three and four were set 
to 75x75x15. The maximum number of data permitted for all passes 
was 64. The minimum number of data required for the first three 
passes was 28 with data required from at least four of the eight 
octants. The minimum number of data required to populate blocks in 
the fourth pass was fourteen with data required from at least two 
octants.  

• The maximum distance of extrapolation of reported resource 
estimates from data points is limited to 50 m and the maximum 
depth of reported estimates is set to 120 m below surface. These 
spatial limits were applied following estimation. Extrapolated 
estimates form around 30% of the global resource estimate and are 
limited to the edges and base estimated areas. 

• MIK estimation works best using blocks that are a similar size to 
sample spacing. The resources in smaller Selective Mining Units 
(SMUs) can be reported by applying a block support adjustment 
based on the dispersion variance that occurs when changing from 
sample size support to the size of a mining block. In order to apply a 
block support adjustment, assumptions have to be made regarding 
the SMU size and the spacing of future grade control drilling. Smaller 
SMU sizes allow for more selective mining. At Glencoe an SMU size 
of 5x5x2.5 m (E, N, RL respectively) and final grade control drilling is 
assumed to be conducted on a grid spacing 3.5x3.5x4 m (E, N, RL 
respectively). Less selectivity due to a larger SMU or more diffuse 
grade control drilling is likely to decrease the achievable gold mining 
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grades. 

• The estimation procedure was reviewed as part of an internal H&SC 
peer review. Gold was also estimated using Ordinary Kriging and 
uncut gold composites to provide a check on the recoverable MIK 
estimate and it is considered that the final model takes account of 
the check estimate.  

• The Glencoe deposit was estimated by ResEval in April 2006 using 
Ordinary Kriging on domains created using a gold grade threshold of 
0.5 g/t. This estimate predicts significantly less tonnes but at a higher 
grade than the recoverable MIK estimate. H&SC considers that it is 
likely that the 2006 estimate is conditionally biased due to the use of 
relatively high-grade domain boundaries.  

• The final H&SC block model was reviewed visually by H&SC and PNX 
Metals and it was concluded that the block model fairly represents 
the grades observed in the drill holes. H&SC also validated the block 
model statistically using histograms, boxplots, swathe plots and 
summary statistics. 

• Limited trial mining occurred at Glencoe in 1989-1990 and again in 
1994. Based on the limited data available regarding the results of 
this trial mining the current estimate appears to reconcile reasonably 
well. 

Moisture • Whether the tonnages are estimated on a dry basis or with natural 
moisture, and the method of determination of the moisture content. 

• Tonnages are estimated on a dry weight basis. The moisture 
constant was not determined. 

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or quality parameters 
applied. 

• The gold cut-off grade of 0.7 g/t was selected by PNX Metals as it is 
considered that the Glencoe deposit can be mined economically at 
this grade. 

Mining factors 
or 
assumptions 

• Assumptions made regarding possible mining methods, minimum 
mining dimensions and internal (or, if applicable, external) mining 
dilution. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider 
potential mining methods, but the assumptions made regarding 
mining methods and parameters when estimating Mineral Resources 
may not always be rigorous. Where this is the case, this should be 

• All of the resources reported here have been estimated on the 
assumption that the deposits will be mined by an open-pit method.  

• At Glencoe an SMU size of 5x5x2.5 m (E, N, RL respectively) and final 
grade control drilling is assumed to be conducted on a pattern of 
3.5x3.5x4 m (E, N, RL respectively). Less selectivity due to a larger 
SMU or more diffuse grade control drilling is likely to decrease the 
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reported with an explanation of the basis of the mining assumptions 
made. 

achievable gold mining grades. 
• Internal dilution, within the SMU unit is accounted for. 

Metallurgical 
factors or 
assumptions 

• The basis for assumptions or predictions regarding metallurgical 
amenability. It is always necessary as part of the process of 
determining reasonable prospects for eventual economic extraction to 
consider potential metallurgical methods, but the assumptions 
regarding metallurgical treatment processes and parameters made 
when reporting Mineral Resources may not always be rigorous. 
Where this is the case, this should be reported with an explanation of 
the basis of the metallurgical assumptions made. 

• A defined program of metallurgical (preliminary extraction) test work 
was carried out by ALS on a Glencoe gold ore composite submitted 
by Crocodile gold.  It is believed that this was an oxide composite 
sample based on the head assay results. 

• Gravity separation and subsequent cyanidation time leach testwork 
was carried out on a representative sub-sample of the Glencoe 
Composite at a grind size of P80:75 μm. 

• Overall gold extraction was relatively high at 95.85%, and reagent 
consumptions were relatively low..  

• An elevated arsenic value was noted in the head assay. 

• Trail test pits into the oxide mineralisation have been completed 
with acceptable gold recover results. 

• Limited testwork was completed by AMDEL in 2010. The work 
concluded that most of the gold in this ore is combined with the 
sulphides and that gold recovery in the mid to high eighties could be 
expected in a standard CIL or CIP circuit. 

• PNX anticipate that the sulphide material will be treated in the same 
way as the oxide material ie using. 
 

Environmen-
tal factors or 
assumptions 

• Assumptions made regarding possible waste and process residue 
disposal options. It is always necessary as part of the process of 
determining reasonable prospects for eventual economic extraction to 
consider the potential environmental impacts of the mining and 
processing operation. While at this stage the determination of 
potential environmental impacts, particularly for a greenfields project, 
may not always be well advanced, the status of early consideration of 
these potential environmental impacts should be reported. Where 
these aspects have not been considered this should be reported with 
an explanation of the environmental assumptions made. 

• Potential environmental impacts of the mining and processing have 
not yet been fully investigated.  

• It is assumed that no unusual measures need be employed for 
mining of the Glencoe deposit. 

• The area is comprised of subdued topography within floodplains. 
Light vegetation covers the area and is used mainly for pastoral 
activities. The area is prone to flooding, and tends to have limited 
access during the wet season. 

Bulk density • Whether assumed or determined. If assumed, the basis for the 
assumptions. If determined, the method used, whether wet or dry, the 
frequency of the measurements, the nature, size and 

• Historic density test work was carried out on 388 diamond core 
samples although the method of measurement is not known. More 
recently PNX conducted test work on 63 samples using an 
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representativeness of the samples. 

• The bulk density for bulk material must have been measured by 
methods that adequately account for void spaces (vugs, porosity, 
etc), moisture and differences between rock and alteration zones 
within the deposit. 

• Discuss assumptions for bulk density estimates used in the 
evaluation process of the different materials. 

Archimedes technique. The vast majority of samples were from 
fresh rock. Drill core pieces between 10 and 30 cm were dried and 
weighed. The samples were then soaked in water in order to 
saturate the sample and weighed again. The samples were then 
weighed in water.  

• After assessing the density measurement results PNX Metals 
elected to use assumed values for the different oxidation zones. The 
blocks in the completely weathered portion of the deposit was 
assigned a density of 2.40 t/m3. The partially weathered zone was 
assigned a density of 2.50 t/m3 and the fresh zone was assigned a 
density of 2.70 t/m3. H&SC considers these values to be reasonable 
but higher quality density assessment is recommended in order to 
raise the classification of the Mineral Resource.   

Classification • The basis for the classification of the Mineral Resources into varying 
confidence categories. 

• Whether appropriate account has been taken of all relevant factors (ie 
relative confidence in tonnage/grade estimations, reliability of input 
data, confidence in continuity of geology and metal values, quality, 
quantity and distribution of the data). 

• Whether the result appropriately reflects the Competent Person’s 
view of the deposit. 

• Despite the close spaced drilling and proven grade continuity, the 
entire MRE is classified as Inferred due to issues regarding the 
underlying data noted below.  
o Lack of ability to demonstrate the accuracy and reliability of 

the drilling results due to their historic nature 
o Density test work is questionable and density values are 

assumed 
o Very little QAQC test work has been completed on the assay 

samples from the Glencoe deposit 
o Lack of data regarding RC sample recoveries, and the data that 

does exist suggests that there may be problems with samples 
of low recovery and wet RC samples 

• Historic reports point to possible serious issues including downhole 
sample contamination 

Audits or 
reviews 

• The results of any audits or reviews of Mineral Resource estimates. • No external audits or reviews of the MRE have been completed.  
• The estimation procedure was reviewed as part of an internal H&SC 

peer review. 

Discussion of 
relative 

• Where appropriate a statement of the relative accuracy and 
confidence level in the Mineral Resource estimate using an approach 
or procedure deemed appropriate by the Competent Person. For 

• The relative accuracy and confidence level in the MRE are considered 
to be in line with the generally accepted accuracy and confidence of 
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accuracy/ 
confidence 

example, the application of statistical or geostatistical procedures to 
quantify the relative accuracy of the resource within stated confidence 
limits, or, if such an approach is not deemed appropriate, a qualitative 
discussion of the factors that could affect the relative accuracy and 
confidence of the estimate. 

• The statement should specify whether it relates to global or local 
estimates, and, if local, state the relevant tonnages, which should be 
relevant to technical and economic evaluation. Documentation should 
include assumptions made and the procedures used. 

• These statements of relative accuracy and confidence of the estimate 
should be compared with production data, where available. 

Inferred Mineral Resources.  This has been determined on a 
qualitative, rather than quantitative, basis, and is based on the 
Competent Person’s experience with similar deposits. 

• Alternative interpretations of the mineralisation at Glencoe are 
possible. It is unlikely that alternative orientations will considerably 
impact the global resource estimate. Local estimates, on a block 
scale, may be impacted more significantly. 

• The SMU is assumed to be 5x5x2.5 m and grade control drilling is 
assumed to be 3.5x3.5x4 m. Less selectivity due to a larger SMU or 
more diffuse grade control drilling is likely to decrease the 
achievable global gold mining grades. The cut-off grade selected by 
PNX Metals is reasonably high compared to the average grade of the 
mineralisation, which means that a high level of selectivity will be 
required at the time of mining. This lowers the confidence in the 
estimate and raises the importance of employing a high quality 
grade-control process. 

• The estimates are considered to be global and, as the entire Mineral 
Resource is classified as Inferred, none of it is considered to be 
relevant to technical and economic evaluation. 
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